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Key indicators: single-crystal X-ray study; T = 298 K; mean a{C~C) = 0.003 A; 
R factor = 0.047; wR factor = 0.134; data-to-parameter ratio = 17.9. 



The asymmetric unit of the title compound, Q9H19NOS, 
contains two independent molecules (A and B), in both of 
which the l,3-thiazepan-4-one ring adopts a chair- type 
conformation. The dihedral angles between the two phenyl 
rings are 65.28 (8) and 60.31 (9)° for molecules A and B, 
respectively. In the crystal, molecules are linked by weak C— 
H- ■ O interactions, resulting in a three-dimensional network. 

Related literature 

For amide bond formation using 2,4,6-tripropyl-l,3,5,2,4,6- 
trioxatriphosphorinane-2,4,6-trioxide (T3P), see: Dunetz etal. 
(2011). For preparation of various heterocycles using imines 
and T3P, see: Unsworth et al. (2013). For omapatrilat, see: 
Graul et al. (1999); Robl et al. (1997); Tabrizchi (2001). 




i 




Experimental 

Crystal data 

C 19 H 19 NOS 
M r = 309.41 



b = 10.695 (2) A 
c = 16.397 (3) A 
a = 79.764 (3)° 
B = 83.659 (3)° 
y = 73.048 (3)° 
V = 1646.8 (5) A 3 

Data collection 

Bruker SMART APEX CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2001) 
= 0.559, T max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.047 

wR(F 2 ) = 0.134 

S = 1.02 

7089 reflections 

Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
fi = 0.20 mm -1 
T = 298 K 

0.29 x 0.28 x 0.12 mm 



14502 measured reflections 
7089 independent reflections 
5751 reflections with / > 2tr(/) 
R,„, = 0.017 



397 parameters 

H-atom parameters constrained 
Ap»ax = 0.22 e A~ 3 



D-H- - A 




D-H 


H-A 


D-A 


D-H- - A 


C18-H18A- 


■02' 


0.97 


2.60 


3.364 (2) 


136 


C38— H3&4- 


■Ol 


0.97 


2.53 


3.384 (2) 


146 



Triclinic, PI 

a = 9.9954 (18) A 



Symmetry code: (i) x, y — 1, z. 

Data collection: APEX2 (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: SHELXL97. 

We acknowledge NSF funding (CHEM-0131112) for the 
X-ray diffractometer. We also express gratitude to Oakwood 
Products, Inc. for the gift of [l-(sulfanylmethyl)cyclopropyl]- 
acetic acid, and to Euticals for the gift of T3P in 2-methyl- 
tetrahydrofuran. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LX2289). 
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6,7-Diphenyl-5-thia-7-azaspiro[2.6]nonan-8-one 
Hemant P. Yennawar and Lee J. Silverberg 

1 . Comment 

The seven-membered l,3-thiazepan-4-one ring system is of biological interest, as exemplified by the investigational 
compound omapatrilat (Graul et al, 1999; Robl et al, 1997; Tabrizchi, 2001). As part of our studies of cyclic 1,3-thi- 
aza-4-one compounds, we report the synthesis and structure of the novel title compound. The title molecule was 
synthesized by condensation of A?-[phenylmethylidene]aniline with [l-(sulfanylmethyl)cyclopropyl] acetic acid in the 
presence of 2,4,6-tripropyl-l,3,5,2,4,6-trioxatriphosphorinane-2,4,6-trioxide (T3P) and pyridine (Dunetz et al, 2011; 
Unsworth et al, 2013). We report here the crystal structure of the title compound which crystallizes with two independent 
molecules, A & B, in the asymmetric unit. In the title compound (Fig. 1), the l,3-thiazepan-4-one ring adopts a chair type 
conformation. The dihedral angles formed by the two benzene rings are 65.28 (8)° for molecule A and 60.3 1 (9)° for 
molecule B, respectively. In the crystal packing (Fig. 2), molecules are connected by weak C— H— O interactions (Table 1), 
resulting in a three-dimensional network. 

2. Experimental 

A two-necked 25 ml pear flask was oven-dried, cooled under N 2 , and charged with a stir bar and ^-[phenylmethyl- 
idene]aniline (1.087 g, 6 mmol). Tetrahydrofuran (2.3 mL) was added, the solid dissolved, and the solution was stirred. 
Pyridine (1.95 ml, 24 mmol) was added and then [l-(sulfanylmethyl)cyclopropyl] acetic acid (0.877 g, 6 mmol) was 
added. Finally, 2,4,6-tripropyl-l,3,5,2,4,6-trioxatriphosphorinane-2,4,6-trioxide in 2-methyltetrahydrofuran (50 weight 
percent, 7.1 ml, 12 mmol) was added. The reaction was stirred at room temperature for 20 h, then poured into a 
separatory funnel with dichloromethane. The mixture was washed with saturated sodium bicarbonate. The aqueous 
solution was then extracted twice with dichloromethane. The organics were combined and washed twice with saturated 
sodium bicarbonate, and once each with water and saturated sodium chloride. The organic was dried over sodium sulfate, 
concentrated in vacuo and chromatographed on 29 g flash silica gel, eluting with mixtures of ethyl acetate and hexanes. 
The product eluted with 30-50% EtOAc/hexanes and was concentrated in vacuo to a white solid (0.4594 g). 
Recrystallization from ethanol gave white crystals (0.2366 g, 12.7%). m.p.: 418-420 K. Crystals for X-Ray 
Crystallography were grown by slow evaporation from ethanol. 

3. Refinement 

The C-bound H atoms were geometrically placed, with C — H = 0.93-0.97 A, and refined as riding, with f/ iso (H) = 
\2U4C) 

Computing details 

Data collection: APEX2 (Bruker, 2001); cell refinement: SAINT (Bruker, 2001); data reduction: SAINT (Bruker, 2001); 
program(s) used to solve structure: SHEIXS97 (Sheldrick, 2008); program(s) used to refine structure: SHEIXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for 
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Figure 1 

ORTEP view of the title comound. Thermal ellipsoids are drawn at 50% probability. 
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Figure 2 

Crystal packing. C-H— O interactions are shown as dashed lines. [Symmetry codes: (i) x, y+l, z; (ii) x, y-\, z.] 
6,7-Diphenyl-5-thia-7-azaspiro[2.6]nonan-8-one 



Crystal data 

C19H19NOS 
M r = 309.4 1_ 
Triclinic, PI 
Hall symbol: -P 1 
a = 9.9954 (18) A 
& = 10.695 (2) A 
c= 16.397 (3) A 
a = 79.764 (3)° 
/? = 83.659 (3)° 
y = 73.048 (3)° 
F= 1646.8 (5) A 3 

Z)afa collection 

Bruker SMART APEX CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Parallel, graphite monochromator 



Z = 4 

P(000) = 656 

D x = 1.248 MgnT 3 

Melting point = 418^120 K 

Mo radiation, 1 = 0.71073 A 

Cell parameters from 5499 reflections 

9 = 2.4-27.9° 

/i = 0.20 mnT 1 

T=298 K 

Block, colorless 

0.29 x 0.28 x 0.12 mm 



Detector resolution: 8.34 pixels mm" 1 
<p and m scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
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T ■ = 0 559 T = 1 

-*- mm \j.~> ~> y i ± max A 

14502 measured reflections 
7089 independent reflections 
575 1 reflections with / > 2o(I) 
Rm = 0.017 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F> > 2^)] = 0.047 

wR(F*) = 0.134 

S = 1.02 

7089 reflections 

397 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



#max - 27.0°, # m j n - 2.0° 

A = -ll->12 
£ = -13—13 
/=-20— 20 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: difference Fourier map 

H-atom parameters constrained 

w = l/to^Fo 2 ) + (0.076 IP) 2 + 0.240P] 

where P = {F 2 + 2F 2 )I?> 
(A/ t r) max < 0.001 
A/w = 0.22 e A" 3 
Aft™. = -0.19 e A" 3 



Special details 

Experimental. 'H NMR (CDC1 3 ): 7.547-7.241 (10 H), 6.161 (s, 1 H), 3.120-3.094 (bd, 1H), 2.730-2.701 (bd, 1H), 2.524 
(bs, 2H), 0.888 (bp, 1H), 0.763-0.609 (m, 3H). 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles, correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 1 ) is used 
only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


77 */U 

wso ' ^eq 


CI 


0.85001 (16) 


0.37226(15) 


0.11160 (9) 


0.0395 (3) 


C2 


0.91058 (17) 


0.31239 (15) 


0.19446 (9) 


0.0412 (3) 


H2A 


0.8945 


0.3818 


0.2283 


0.049* 


H2B 


1.0111 


0.2762 


0.1858 


0.049* 


C3 


0.84951 (18) 


0.20409 (16) 


0.24162(10) 


0.0460 (4) 


C4 


0.9200 (2) 


0.06671 (16) 


0.22199 (11) 


0.0532 (4) 


H4A 


0.8826 


0.0042 


0.2613 


0.064* 


H4B 


1.0193 


0.0459 


0.2297 


0.064* 


C5 


0.97945 (16) 


0.16374 (15) 


0.05328 (9) 


0.0416(3) 


H5 


0.9842 


0.1423 


-0.0028 


0.050* 


C6 


1.13156(17) 


0.14856 (16) 


0.06834 (10) 


0.0445 (4) 


C7 


1.18570 (19) 


0.25627 (19) 


0.05273 (11) 


0.0529 (4) 


H7 


1.1274 


0.3401 


0.0354 


0.063* 


C8 


1.3261 (2) 


0.2407 (2) 


0.06263 (14) 


0.0688 (5) 


H8 


1.3608 


0.3141 


0.0530 


0.083* 


C9 


1.4136(2) 


0.1172 (3) 


0.08663 (16) 


0.0824 (7) 


H9 


1.5077 


0.1065 


0.0934 


0.099* 


C10 


1.3612(2) 


0.0091 (3) 


0.10063 (17) 


0.0831 (7) 


H10 


1.4208 


-0.0748 


0.1162 


0.100* 
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Cll 


1 n 1 1 

1.2211 (2) 


0.0236 (2) 


A A A 1 T A /1 1\ 

0.09179 (13) 


A A/TIA 

0.0629 


T T 1 1 

Hll 


1.1870 


-0.0502 


0.1015 


A AT C sk 

0.075* 


C12 


0.81582 (16) 


A ICAIO f\ C\ 

0.35078 (15) 


a nion /A\ 

-0.02817 (9) 


A A A 1 A 

0.0420 


/in 

C13 


A /"T)/ r /l /1A\ 

0.67364 (19) 


0.3669 (2) 


A An A 1 /I 1\ 

-0.02791 (12) 


A AC C £ 

0.0556 


TT1 -i 

H13 


0.6234 


A ~i A Ci 

0.3463 


0.0213 


0.067* 


C14 


A /"A/"1 /1\ 

0.6062 (2) 


a d 1 1 t /i \ 

0.4137 (2) 


A 1 AAAO /1 A \ 

-0.10098 (14) 


0.0681 


T T 1 /I 


A fl A") 

0.5103 


0.4252 


A 1 AA O 

0. 1 008 


0.082* 


C15 


A /"OA/" /1\ 

0.6806 (2) 


A A A 1 /IN 

0.4433 (2) 


A 1 T ") A O /I 1\ 

-0.17398 (13) 


0.0685 


TJ 1 C 

HI j 


U.635U 


A /I T/£ A 

0.4/60 


—0.2230 


A AOO * 


C16 


A 0 1 1 A /1\ 

0.8219 (2) 


0.4245 (3) 


a ii / 1 i\ 

-0.17412 (12) 


0.0746 


Til /" 

H16 


0.8725 


A A A 1 C 

0.4425 


-0.2237 


A AAAsk 

0.090* 


L17 


A OA m A /1A\ 

0.89034 (19) 


A TTAA /1\ 

0.3790 (2) 


A 1A1/1/I /1 1 \ 

—0.10144 (11) 


A A/TA/1 

0.0604 


TT1 T 

H17 


0.9863 


A ~i /TT C 

0.3675 


A 1 A1A 

-0.1020 


A A11 A 

0.073* 


C18 


A TA/'I /1\ 

0.7963 (2) 


A 1 1 /1 1 /1\ 

0.2142 (2) 


A ") ") A /I A /1 1\ 

0.33049 (12) 


A A/"0 O 

0.0688 


T T 1 O A 

H18A 


A O AOI 

0.8083 


a nio 

0.1328 


0.3695 


A AOI A 

0.083* 


T T 1 on 

H18B 


A Of\1 C 

0.8035 


A 1 O A A 

0.2894 


A 1 CI C 

0.3535 


A AOI A 

0.083* 


L19 


0.6963 (2) 


AT) A A /1\ 

0.2399 (2) 


A 1/T/IOI / 1 /I \ 

0.26482 (14) 


0.0671 


tti n » 

H19A 


0.6423 


A ") ") A/" 

0.3306 


A 1 ,4 O 1 

0.2481 


A AO 1 

0.081* 


T T 1 AT> 

H19B 


0.6472 


A 1 *7 /I 1 

0.1742 


A 1 ZT /I 1 

0.2641 


A AO 1 * 

0.081* 


C20 


A £1 /I A 1 /1 

0.63401 (16) 


A O/X! 1 CT ( 1 c\ 

0.8615 / (15) 


0.38230 (10) 


A A/1 AA 

0.0409 


L21 


0.57843 (17) 


A OT 1 AO / 1 C\ 

0.87198 (15) 


A lAOlO /A\ 

0.29878 (9) 


A A A 1 C 

0.0425 


T T1 1 A 

H21A 


A C A 1 A 

0.5910 


A AC 1 A 

0.9514 


A 1 /"I T 

0.2637 


A AC 1 sk 

0.05 1* 


T T1 1 D 

H21B 


A ,-1 TOT 

0.4787 


A O O A A 

0.8804 


0.3061 


A AC 1 sk 

0.051* 


C22 


0.65069 (17) 


A TC1AA /1 f\ 

0.75300 (16) 


A 1 C C ") T /l A\ 

0.25537 (10) 


0.0431 


C23 


0.58698 (19) 


U.63S98 (1 /) 


U.2/661 (11) 


a A/i m 
U.U49 / 


T T1 1 A 

H23A 


0.6275 


0.5769 


A T) O 1 

0.2381 


a a/:a* 

0.060* 


H23B 


0.4873 


0.6721 


0.2689 


A A/" A rfc 

0.060* 


C24 


A C 1 mc / 1 ^\ 

0.519/5 (16) 


U.60U /5 (15) 


A A A 1 71 / 1 A\ 

0.443 /2 (10) 


A A -1 1 1 

U.U41 1 


t n a 

H24 


A C 1 OA 

0.5180 


A £11 A 

0.6330 


A CAAC 

0.5005 


A A /I Ask 

0.049* 


C25 


0.36604 (16) 


a *7<i >n/ / 1 /r\ 

0.74436 (16) 


A /IIOAI /A\ 

0.42803 (9) 


A A A ^> 1 

0.0421 


C26 


A 1AAAA /1 ON 

0.30000 (18) 


A OT^f A /1 ON 

0.87250 (18) 


a /i /iirn /i i \ 

0.44207 (11) 


0.0531 


H26 


0.351 / 


A min 
U.9230 


A /I C7£ 

U.45 /6 


U.U64* 


C27 


0.1571 (2) 


0.9260 (2) 


A All A A /" 1 1 \ 

0.43309 (13) 


a a/:t i 

0.0671 


T T1 *7 

Hz 7 


A 1 1 /I A 

0.1140 


1 A 1 1 £ 

1.0126 


A /I A 1 A 

0.4419 


A AO 1 A 

0.081* 


C28 


A ATAA /1\ 

0.0790 (2) 


a of n /*)\ 

0.8517 (3) 


a /i i 1 n /i/i\ 

0.41122 (14) 


A ATI /I 

0.0724 


i_n o 
Hzo 


A A 1 

—0.016/ 


A OOTC 

0.88 /5 


A /I AC /I 

0.4054 


A AO*7* 

0.08 /* 


C29 


A 1 A A O 

0.1442 (2) 


A T1 1 "7 /T\ 

0.7237 (3) 


A 1A01 A / 1 /1\ 

0.39810 (14) 


A ATI C 

0.0725 


t n a 

H29 


0.0917 


0.6728 


A ") 0 1 O 

0.3838 


A AO T sk 

0.087* 


C30 


0.28607 (19) 


0.6703 (2) 


A /IACOA /I 1\ 

0.40589 (12) 


A AC CO 

0.0568 


T TO A 

H30 


a 1 1 ot 

0.3287 


0.5840 


A 1 A/"0 

0.3963 


A A/"0 sk 

0.068* 


r^-i 1 

C31 


A £11 A A t ~\ 0\ 

0.67344 (18) 


0.75204 (17) 


A Cll AO /I AN 

0.52198 (10) 


A A /I T A 

0.0470 


C32 


A O 1 A A /1\ 

0.8144 (2) 


A /"OTO /1\ 

0.6878 (2) 


A f 11 /"I /1 f \ 

0.52163 (15) 


A AT ") O 

0.0738 


H32 


0.8629 


0.6598 


A A Tl A 

0.4734 


A AOA* 

0.089* 


C33 


0.8830 (3) 


0.6655 (3) 


0.5937 (2) 


0.1034 


H33 


0.9781 


0.6213 


0.5944 


0.124* 


C34 


0.8105 (4) 


0.7087 (3) 


0.66459 (19) 


0.1085 


H34 


0.8575 


0.6955 


0.7126 


0.130* 


C35 


0.6711 (3) 


0.7703 (3) 


0.66487 (15) 


0.0974 


H35 


0.6225 


0.7971 


0.7134 


0.117* 
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0.6012 (2) 




U. /9j3 (Z) 




A CHI T7 ( 1 o\ 

U.Dyiz / (11) 


0.UO54 p) 




T TO /" 

H36 


0.5058 




0.8364 




0.5932 


0.082* 




C37 


0.80546 (19) 


A Tl 1 A /I /l r\\ 

0.72194 (19) 




0.23689 (12) 


a Am sc\ 

0.0572 (5) 




Hj /A 


0.8538 








A O £1 A 


a a/;a* 
0.U69* 




HJ /b 


0.8585 




U.ozio 




A A 1 1 


A A/CA* 




C3o 


0.7103 (2) 




U. / / /5 (2) 




U. 16/53 (11) 


A ACA/T /C\ 
U. 1)396 (J) 






0.7053 




u. /iyi 




a 1 ono 

u.izyo 


a mi* 
U.U/z* 




Hood 


0.7006 




a o/:oo 
U.5000 




A 1/111 

0. 14zl 


A ATI * 
U.U ll V 




"M1 

IN 1 


0.88793 (13) 






fl 04790 


0 A^Q8 

U.UJ70 ^ J 1 




N2 


0.60091 (13) 


0.77434(13) 




0.44779 (8) 


0.0406 (3) 




01 


0.76816(14) 


0.48252 (11) 




0.10230(8) 


0.0553 (3) 




02 


0.70900 (14) 


0.92934 (12) 




0.39130 (8) 


0.0564 (3) 




SI 


0.89821 (5) 


0.04462 (4) 




0.11782 (3) 


0.05310(14) 




S2 


0.61188(5) 


0.55158 (4) 




0.38153 (3) 


0.05175 (14) 




Atomic displacement parameters (A 2 ) 




U n 


IF 1 


U 33 






U [3 


IP 


CI 


0.0417 (8) 


0.0372 


(8) 0.0412 


:*) 


-0.0133 (6) 


-0.0005 (6) 


-0.0074 (6) 


C2 


0.0484 (9) 


0.0394 


(8) 0.0380 


:«) 


-0.0135 (7) 


-0.0009 (7) 


-0.0104 (6) 


C3 


0.0539(10) 


0.0412 


(8) 0.0419 


;s) 


-0.0143 (7) 


0.0049 (7) 


-0.0067 (7) 


C4 


0.0671 (12) 


0.0396 


(8) 0.0484 


;9) 


-0.0129 (8) 


0.0057 (8) 


-0.0035 (7) 


C5 


0.0443 (9) 


0.0386 


(8) 0.0405 


;«) 


-0.0067 (7) 


-0.0010 (7) 


-0.0116(6) 


C6 


0.0427 (9) 


0.0484 


(9) 0.0381 


:«) 


-0.0056 (7) 


0.0009 (7) 


-0.0093 (7) 


C7 


0.0458 (9) 


0.0575 


(10) 0.0513 


;io) 


-0.0121 (8) 


0.0016 (8) 


-0.0042 (8) 


C8 


0.0521 (11) 


0.0857 


(15) 0.0699 


;i3) 


-0.0261 (11) 


0.0023 (10) 


-0.0077(11) 


C9 


0.0423 (11) 


0.109(2) 0.0902 


;n) 


-0.0129(12) 


-0.0071 (11) 


-0.0121 (14) 


CIO 


0.0531 (12) 


0.0779 


(15) 0.1000 


;i8) 


0.0089 (11) 


-0.0135 (12) 


-0.0060 (13) 


Cll 


0.0537 (11) 


0.0524 


(10) 0.0732 


:n) 


-0.0014(9) 


-0.0056 (9) 


-0.0066 (9) 


C12 


0.0397 (8) 


0.0455 


(8) 0.0402 


:«) 


-0.0090 (7) 


-0.0046 (6) 


-0.0087 (7) 


C13 


0.0430 (9) 


0.0745 


(12) 0.0529 


;io) 


-0.0214 (9) 


-0.0018 (8) 


-0.0109 (9) 


C14 


0.0445 (10) 


0.0924 


(15) 0.0718 


;i3) 


-0.0186(10) 


-0.0175 (9) 


-0.0166(11) 


C15 


0.0672 (13) 


0.0852 


(15) 0.0533 


Cll) 


-0.0169(11) 


-0.0242 (10) 


-0.0062 (10) 


C16 


0.0642 (13) 


0.1120 


(18) 0.0427 


;io) 


-0.0242 (13) 


-0.0038 (9) 


0.0008 (11) 


C17 


0.0408 (9) 


0.0904 


(14) 0.0452 


:io) 


-0.0141 (9) 


-0.0019 (7) 


-0.0049 (9) 


C18 


0.0964 (16) 


0.0564 


(11) 0.0489 


;io) 


-0.0207(11) 


0.0187(11) 


-0.0109 (9) 


C19 


0.0631 (12) 


0.0542 


(11) 0.0835 


:i5) 


-0.0214 (9) 


0.0233 (11) 


-0.0176(10) 


C20 


0.0396 (8) 


0.0381 


(8) 0.0452 


;s) 


-0.0127 (6) 


0.0048 (7) 


-0.0085 (6) 


C21 


0.0460 (9) 


0.0389 


(8) 0.0412 


;s) 


-0.0128 (7) 


0.0034 (7) 


-0.0045 (6) 


C22 


0.0428 (9) 


0.0442 


(8) 0.0436 


;s) 


-0.0143 (7) 


0.0055 (7) 


-0.0112(7) 


C23 


0.0496 (10) 


0.0506 


(9) 0.0547 


;io) 


-0.0197 (8) 


0.0072 (8) 


-0.0198 (8) 


C24 


0.0401 (8) 


0.0423 


(8) 0.0424 


;s) 


-0.0181 (7) 


0.0015 (6) 


-0.0020 (6) 


C25 


0.0373 (8) 


0.0523 


(9) 0.0372 


;«) 


-0.0174 (7) 


0.0038 (6) 


-0.0039 (7) 


C26 


0.0460 (10) 


0.0578 


(10) 0.0552 


;io) 


-0.0166 (8) 


0.0067 (8) 


-0.0102 (8) 


C27 


0.0503 (11) 


0.0664 


(12) 0.0701 


;i3) 


-0.0030 (10) 


0.0111 (10) 


-0.0039 (10) 


C28 


0.0372 (10) 


0.1025 


(18) 0.0692 


;i3) 


-0.0149(11) 


-0.0012 (9) 


-0.0005 (12) 


C29 


0.0471 (11) 


0.1038 


(18) 0.0773 


;i4) 


-0.0349 (12) 


-0.0018 (10) 


-0.0197 (13) 


C30 


0.0472 (10) 


0.0675 


(12) 0.0627 


;n) 


-0.0259 (9) 


0.0024 (8) 


-0.0150 (9) 


C31 


0.0441 (9) 


0.0521 


(9) 0.0480 


?) 


-0.0211 (7) 


-0.0066 (7) 


-0.0008 (7) 


C32 


0.0497(11) 


0.0854 


(15) 0.0829 


;i5) 


-0.0173 (11) 


-0.0134(11) 


-0.0006 (12) 
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O.Oo /4 (lo) 


A 1 1ft 

0.1 IV (Z) 


0. Izz (3) 


— 0.U301 (lo) 


A f\AHZ ( 1 H\ 

—0.04/3 (1 /) 


A A1 /o\ 
O.Olo (z) 


C34 


O.lzo (3) 


ft nc y"5 \ 

0.13d (j) 


A ftOTl /1 A\ 

O.Osz / (19) 


A ftlZH /OA 

—0.0o/ (z) 


A ft/CAO /1 A\ 

— U.00O5 (iyj 


A A 1 ftO / 1 Q\ 

0.0 IVz (18) 


C35 


A lift 

0.1 ly (2) 


A 1 ^ O /OA 

0.1 Jz (z) 


ft Af f 1 

U.UDM (13) 


a ftcn /o\ 

— O.O^z (z) 


a a 1 an / 1 /i \ 
— 0.019 / (14) 


a An 1 
—0.0131 (14) 


C36 


(J.(J003 (13) 


A AOAO (A Z.\ 
0.0y08 (1 J) 


ft A/1 A^ / 1 1 ~\ 

0.04SO (11) 


ft AOC] /I 0\ 

— 0.0ZO3 (Iz) 


ft AACC /ft\ 

— U.003J (y) 


A A1 1 A /1 ft\ 

— 0.0134 (10) 


"7 

C3 / 


a f\A a q ( 1 a\ 
(J. 0448 (10) 


A ftO£ /1 A\ 

O.Ojzo (10) 


0.0 /4z (13) 


A A 1 /TT SQ\ 

—O.Olo/ (a) 


A A 1 1 jC /ft\ 

0.0136 (V) 


ft ft 1 C 1 /A\ 

— 0.01M (V) 


C38 


a a/^a 1 /i i\ 

0.0691 (12) 


A C\H AH / 1 1 \ 

0.0647 (11) 


A A A OA / 1 A\ 

0.0480 (10) 


A A^ £L 1 / 1 A\ 

-0.0261 (10) 


A A 1 C A /A\ 

0.0150 (9) 


A A 1 C O ZO\ 

-0.0152 (8) 


JN1 


a moo 

u.ujyy (/j 


a A/iAA 
U.U4UU (/) 


a ai t 1 
U.U3 / I (6) 


A AA/1 o /c\ 

— U.UU45 (3) 


A AA/1 O 

— U.UU42 (j) 


— U.0092 (5) 


N2 


0.0396 (7) 


0.0452 (7) 


0.0403 (7) 


-0.0194 (6) 


-0.0011 (5) 


-0.0029 (5) 


01 


0.0651 (8) 


0.0390 (6) 


0.0549 (7) 


0.0005 (6) 


-0.0076 (6) 


-0.0120 (5) 


02 


0.0652 (8) 


0.0551 (7) 


0.0601 (7) 


-0.0360 (6) 


-0.0013 (6) 


-0.0068 (6) 


SI 


0.0614 (3) 


0.0428 (2) 


0.0607 (3) 


-0.0205 (2) 


0.0047 (2) 


-0.01759 (19) 


S2 


0.0507 (3) 


0.0371 (2) 


0.0660 (3) 


-0.01365 (18) 


0.0064 (2) 


-0.00759 (19) 



Geometric parameters (A, °) 



CI— C2 


1.506 (2) 


C20— C21 


1.508 (2) 


CI— Nl 


1.3718(18) 


C20— N2 


1.3706 (19) 


CI— 01 


1.2183 (19) 


C20— 02 


1.2199(18) 


C2— H2A 


0.9700 


C21— H21A 


0.9700 


C2— H2B 


0.9700 


C21— H21B 


0.9700 


C2— C3 


1.517(2) 


C21— C22 


1.523 (2) 


C3— C4 


1.508 (2) 


C22— C23 


1.506 (2) 


C3— CI 8 


1.506 (2) 


C22— C37 


1.493 (2) 


C3— C19 


1.489 (3) 


C22— C38 


1.505 (2) 


C4— H4A 


0.9700 


C23— H23A 


0.9700 


C4— H4B 


0.9700 


C23— H23B 


0.9700 


C4— SI 


1.8100(18) 


C23— S2 


1.8118(19) 


C5— H5 


0.9800 


C24— H24 


0.9800 


C5— C6 


1.524 (2) 


C24— C25 


1.518(2) 


C5— Nl 


1.4726 (19) 


C24— N2 


I.4744 (19) 


C5— SI 


1.8267 (17) 


C24— S2 


1.8297 (16) 


C6— C7 


1.383 (2) 


C25— C26 


1.385 (2) 


C6— Cll 


1.390 (2) 


C25— C30 


1.391 (2) 


C7— H7 


0.9300 


C26— H26 


0.9300 


C7— C8 


1.388 (3) 


C26— C27 


1.389 (3) 


C8— H8 


0.9300 


C27— H27 


0.9300 


C8— C9 


1.372 (3) 


C27— C28 


1.376 (3) 


C9— H9 


0.9300 


C28— H28 


0.9300 


C9— C10 


1.377 (4) 


C28— C29 


1.378 (3) 


C10— H10 


0.9300 


C29— H29 


0.9300 


C10— Cll 


1.384 (3) 


C29— C30 


1.377 (3) 


Cll— Hll 


0.9300 


C30— H30 


0.9300 


C12— C13 


1.380 (2) 


C31— C32 


1.376 (3) 


C12— C17 


1.376 (2) 


C31— C36 


1.376 (3) 


C12— Nl 


1.4391 (19) 


C31— N2 


1.433 (2) 


C13— H13 


0.9300 


C32— H32 


0.9300 


C13— C14 


1.381 (3) 


C32— C33 


1.380 (3) 


C14— H14 


0.9300 


C33— H33 


0.9300 


C14— C15 


1.375 (3) 


C33— C34 


1.379 (4) 


C15— H15 


0.9300 


C34— H34 


0.9300 



Acta Cryst. (2013). E69, o1659 



sup-7 



supplementary materials 



C15— C16 
C16— H16 
C16— C17 
C17— H17 
C18— H18A 
C18— H18B 
C18— C19 
C19— H19A 
C19— H19B 



1.367 (3) 

0.9300 

1.380 (3) 

0.9300 

0.9700 

0.9700 

1.485 (3) 

0.9700 

0.9700 



C34— C35 
C35— H35 
C35— C36 
C36— H36 
C37— H37A 
C37— H37B 
C37— C38 
C38— H38A 
C38— H38B 



1.356 (4) 

0.9300 

1.380 (3) 

0.9300 

0.9700 

0.9700 

1.491 (3) 

0.9700 

0.9700 



Nl— CI— C2 
01— CI— C2 
01— CI— Nl 
CI— C2— H2A 
CI— C2— H2B 
CI— C2— C3 
H2A— C2— H2B 
C3— C2— H2A 
C3— C2— H2B 
C4— C3— C2 
CI 8— C3— C2 
CI 8— C3— C4 
CI 9— C3— C2 
CI 9— C3— C4 
CI 9— C3— CI 8 
C3— C4— H4A 
C3— C4— H4B 
C3— C4— SI 
H4A— C4— H4B 
SI— C4— H4A 
SI— C4— H4B 
C6— C5— H5 
C6— C5— SI 
Nl— C5— H5 
Nl— C5— C6 
Nl— C5— SI 
SI— C5— H5 
C7— C6— C5 
C7— C6— Cll 
Cll— C6— C5 
C6— C7— H7 
C6— C7— C8 
C8— C7— H7 
C7— C8— H8 
C9— C8— C7 
C9— C8— H8 
C8— C9— H9 
C8— C9— CIO 
CIO— C9— H9 



118.89(13) 
120.36 (13) 
120.74 (14) 
108.8 
108.8 

113.86(13) 
107.7 
108.8 
108.8 

115.73 (14) 
117.56(14) 
116.33 (15) 
117.76(15) 
118.35 (15) 
59.44 (13) 
108.7 
108.7 

114.30(13) 

107.6 

108.7 

108.7 

103.9 

116.07(11) 
103.9 

114.66(13) 
112.51 (11) 
103.9 

121.04(15) 
118.82(17) 
119.94(16) 
119.6 

120.74(18) 
119.6 
119.9 
120.1 (2) 
119.9 
120.2 
119.5 (2) 
120.2 



C20— C21— H21B 
C20— C21— C22 
H21A— C21— H21B 
C22— C21— H21A 
C22— C21— H21B 
C23— C22— C21 
C37— C22— C21 
C37— C22— C23 
C37— C22— C38 
C38— C22— C21 
C38— C22— C23 
C22— C23— H23A 
C22— C23— H23B 
C22— C23— S2 
H23A— C23— H23B 
S2— C23— H23A 
S2— C23— H23B 
C25— C24— H24 
C25— C24— S2 
N2— C24— H24 
N2— C24— C25 
N2— C24— S2 
S2— C24— H24 
C26— C25— C24 
C26— C25— C30 
C30— C25— C24 
C25— C26— H26 
C25— C26— C27 
C27— C26— H26 
C26— C27— H27 
C28— C27— C26 
C28— C27— H27 
C27— C28— H28 
C27— C28— C29 
C29— C28— H28 
C28— C29— H29 
C30— C29— C28 
C30— C29— H29 
C25— C30— H30 



109.0 

112.84(13) 
107.8 
109.0 
109.0 

115.21 (13) 

118.26(14) 

117.80(14) 

59.63 (12) 

118.20(14) 

116.52(14) 

108.7 

108.7 

114.33 (12) 

107.6 

108.7 

108.7 

103.9 

115.68(11) 
103.9 

114.89(13) 
112.78(10) 
103.9 

121.14(14) 
118.65 (16) 
119.99(15) 
119.8 

120.44 (18) 

119.8 

119.8 

120.4 (2) 

119.8 

120.4 

119.28 (19) 

120.4 

119.6 

120.8 (2) 

119.6 

119.8 
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/~1/"\ p \ t\ TT1 A 

C9 — CIO — HIO 


119.6 


p^fA p ^ pi PIC 

C29 — C30 — C25 


1 O A A r / 1 A\ 

120.46 (19) 


p i\ p i f\ /ni i 

C9 — CIO — Cll 


1 oa a 

120.9 (2) 


p o p\ p-)A TT'JA 

C29 — C30 — H30 


1 1 A O 

119.8 


pi 1 /-II A TT1 A 

Cll — CIO — HIO 


1 1 A / 

119.6 


p o -\ PO 1 \T1 

C32 — C31 — N2 


1 1 A P~7 / 1 H\ 

119.67 (17) 


r~" £. n i TT11 

Co — Cll — Hll 


1 OA A 

120. 0 


p o /: p -> i p o 

C36 — C31 — C3z 


1 OA CC / 1 A\ 

120.55 (19) 


pin pi 1 p r 

ClO — Cll — Co 


1 1 A A ZO\ 

119.9 (2) 


C36 — C31 — N2 


119.77 (16) 


p i r\ f i -1 -i T T 1 1 

CIO — Cll — Hll 


120.0 


PT i pti TfTi 

C31 — C32 — H32 


120.4 


p i i p 1 ~\ XT 1 

C13 — C12 — Nl 


1 ^ A c 1 / 1 r\ 

120.51 (15) 


PTi POO 

C31 — C32 — C33 


1 1 A O /O \ 

119.2 (3) 


p 1 T p 1 O Z"" 1 -i -) 

C17 — C12 — C13 


1 1 A A A /I A 

119.90 (16) 


p^O PTO TTTi 

C33 — C32 — H32 


120.4 


rii i XT1 

C17 — C12 — N 1 


1 1 A C £ 1 1 C\ 

119.56 (15) 


pn pii TIT) 

C32 — C33 — H33 


1 OA A 

120.0 


p 1 ^\ p -1 -) T T 1 O 

C12 — C13 — H13 


120.1 


C34 — C33 — C32 


1 1 A A /") \ 

119.9 (3) 


C12 — C13 — C14 


^ ^ (\ o a / 1 "7 \ 

119.84 (17) 


p "> ,4 PIT TT")") 

C34 — C33 — H33 


1 OA A 

120.0 


p 1 ^ p -1 -) T T 1 O 

C14 — C13 — H13 


120.1 


PT) PT /I TT") /I 

C33 — C34 — H34 


119.7 


pn p i 4 TT 1 yl 

C13 — C14 — H14 


1 1 A A 

119.9 


PTC p o /] /"!")") 

C35 — C34 — C33 


1 OA C ZO\ 

120.5 (2) 


C15 — C14 — C13 


1 t A i *7 / 1 0\ 

120.17 (18) 


p O C P-") >l T T1 A 

C35 — C34 — H34 


1 1 A "7 

119.7 


C15 — C14 — H14 


119.9 


p o /( POC TTTC 

C34 — C35 — H35 


120.0 


p •« < /" ■> ■* r tii r 

C14 — C15 — H15 


120.2 


C34 — C35 — C36 


1 O A 1 /O \ 

120.1 (3) 


p 1 / PIC P 1 /I 

C16 — C15 — C14 


1 1 A *7A / 1 0\ 

119.70 (18) 


p pif ttt r 

C36 — C35 — H35 


1 OA A 

120.0 


pi/" p 1 r tti r 

Clo — C15 — H15 


1 OA 1 

120.2 


C31 — C36 — C35 


1 1 A /" ZO\ 

119.6 (2) 


C15 — Clo — H16 


119.6 


PT i l~ / TT')/' 

C31 — C36 — H36 


120.2 


C 1 5 — C 1 6 — C 1 7 


1 OA TO / 1 A\ 

120.72 (19) 


C35 — C36 — H36 


1 OA O 

120.2 


P 1 *7 pi / TTI £ 

C17 — Clo — H16 


1 in £ 

119.6 


P^>^> pTH TT1H X 

C22 — C3 7 — H3 7 A 


linn 

117.7 


p 1 O P 1 1 p | / 

C12 — C17 — Clo 


1 1 A /" /" /" 1 ON 

119.66 (18) 


PH p o -7 r T -> -7 T") 

C22 — C3 7 — H3 7B 


linn 

117.7 


p i ^\ /~i | tti n 

C12 — C17 — H17 


120.2 


TT^n * P")T TTITTl 

H37A — C37 — H37B 


114.8 


p i / pin tti n 

Clo — C17 — H17 


1 On O 

120.2 


p -> o pin pn 

C38 — C37 — C22 


A 1 / 1 0\ 

60.61 (12) 


PO pin TTI O A 

C3 — Clo — H18A 


1 1 n o 

117.8 


PTO P")T TTTJ A 

C38 — C37 — H37A 


117.7 


p "> /~1 1 o TT1 OTI 

C3 — C18 — H18B 


117.8 


C38 — C37 — H37B 


117.7 


tti o A l~ A 1 O T T 1 on 

H18A — C18 — H18B 


114.9 


p <-\ p to T TO O A 

C22 — C3 8 — H3 8 A 


117.8 


pin P 1 O P") 

C19 — C18 — C3 


C A /_ A /I 1\ 

59.69 (13) 


POO p ") O TTOOT) 

Czz — L3 8 — H3 ob 


1 1 T O 

117.8 


p 1 n no tti o a 

C19 — Clo — H18A 


1 1 H O 

117.8 


p -) -7 poo POO 

L37 — C38 — Czz 


59.76 (12) 


p i pi /-i i o TT 1 OTI 

C19 — C18 — H18B 


117.8 


p i-t -7 p ") o T TO O A 

C37 — C38 — H38A 


117.8 


f • i-t 1~ 1 1 A TTI A » 

C3 — C19 — H19A 


117.7 


p -> -7 P") o tto on 

C37 — C38 — H38B 


117.8 


PO piri T T 1 AT) 

C 3 — C 1 9 — H 1 9B 


in .i 


TTOO A P")0 ttootj 

H3 5 A — L3 8 — H3 8B 


1 1 yl A 
114.9 


pi o pin n 

c i o — c i 9 — C3 


rr\ QO" /1 o\ 
60.5 / (13) 


pi x.T 1 PC 

ci — jn i — c:> 


124.94 (13) 


p 1 O 1 A T T 1 a A 

C18 — C19 — H19A 


117.7 


p -1 XT 1 P 1 O 

CI — Nl — C12 


110 ")C /1")\ 

118.35 (13) 


C18— C19— H19B 


117.7 


C12— Nl— C5 


115.82(11) 


H19A— CI 9— H19B 


114.8 


C20— N2— C24 


125.52 (13) 


XT'", poi 
JN 2 — C20 — C2 I 


1 1 a cn /1 o\ 
liy.DU (13) 


pin xto n 1 
CzO — JNz — C3 1 


11 /.jo (13) 


P,1 p^A PH 

(J 2 — C20 — C2 1 


Iz0.z5 (14) 


PO 1 TvTO PO A 

C3 1 — Nz — Cz4 


115.62 (12) 


p^A XTO 

(Jz — C20 — Nz 


120.24 (15) 


P A C 1 PC 

C4 — SI — C5 


1 AO £1^ ZO\ 

102.63 (8) 


Pin PT1 tti 1 A 

C20 — C2 1 — Hz 1 A 


1 An n 

109.0 


C23 — S2 — C24 


1 no no /o\ 

102.03 (8) 


p 1 /" 1 P O p /I 

C 1 — C2 — C 3 — C4 


87.12 (18) 


p^>c po /i pon 

C25 — C24 — N2 — C20 


/TO /^ A f 1 A\ 

-68.64 (19) 


P1 PO PO PIO 

CI — C2 — C3 — CI 8 


HA AA / 1 *7\ 

—129.09 (17) 


POC PI A \T1 pi] 

C25 — C24 — N2 — C3 1 


124.65 (15) 


P1 n pi pin 

C 1 — C2 — C3 — C 1 9 


1 n 1 £ 1 n\ 
— 61.01 (19) 


PTC P1A CO pni 

C25 — C24 — Sz — C23 


C1 on /10\ 

5 /.8 / (12) 


C2— CI— Nl— C5 


3.3 (2) 


C25— C26— C27— C28 


0.9 (3) 


C2— CI— Nl— C12 


171.94(13) 


C26— C25— C30— C29 


0.0(3) 


C2— C3— C4— SI 


-67.20(18) 


C26— C27— C28— C29 


-0.2 (3) 


C2— C3— CI 8— C19 


107.58 (18) 


C27— C28— C29— C30 


-0.6 (3) 


C2— C3— CI 9— CI 8 


-107.24(17) 


C28— C29— C30— C25 


0.7 (3) 
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p o p ,1 01 c 

C3 — C4 — S 1 — C5 


60.62 (15) 


p^a PTC pi/: pn 

C30 — Cz5 — Czo — Cz7 


A O /O A 

-0.8 (3) 


C4 — C3 — C 1 0 — C 1 9 


1 no oa { 1 o\ 

-108.84 (18) 


PT 1 p ") -> PT) PO y| 

C3 1 — C32 — C33 — C34 


f\ H / A\ 

-0.7 (4) 


C4 — C3 — C 1 9 — C 1 8 


1 AC A *7 / 1 OA 

105.47 (18) 


C32 — C3 1 — C36 — C35 


A O /">\ 

0.2 (3) 


r^c /~<^ r^o 

C5 — Co — C7 — C8 


-176.77 (16) 


C32 — C3 1 — N2 — C20 


p 0 Pl po\ 

-08. U (Z) 


PC /"• /_ /''I 1 P 1 A 

C5 — Co — C 1 1 — C 1 0 


176.14 (19) 


PT1 PI 1 XT1 po A 

L32 — C3 1 — Nz — Cz4 


AA H A / 1 A\ 

99.79 (19) 


p p p r XT 1 Z" 1 1 

Co — C5 — N 1 — CI 


-67.81 (19) 


PT1 poo PI /I pif 

C32 — C33 — C34 — C35 


1.7 (5) 


Co — C5 — Nl — C12 


123.27 (14) 


C33 — C34 — C35 — C36 


1 O" 

-1.7 (5) 


P • P p c C1 Z" 1 /I 

Co — C5 — SI — C4 


Z H H 1 / 1 1\ 

56.71 (12) 


C34 — C35 — C36 — C3 1 


A H f A \ 

0.7 (4) 


Co — c / — Co — C9 


1.3 (3) 


p "> /: piT 1 pii poo 

C3o — C31 — C3z — C33 


A O /1\ 

-0.2 (3) 


C7 — Co — C 1 1 — C 1 0 


1.2 (3) 


/"■ 0 /_ p -) 1 XTO P1A 

C36 — C3 1 — N2 — C20 


1 1 O A 1 f 1 A\ 

112.91 (19) 


C7 — Co — C9 — C 1 0 


A 1 t A \ 

0.1 (4) 


C36 — C31 — N2 — C24 


7n o /o\ 

-79.3 (2) 


/"* O / "1 (\ p 1 f\ pi 1 

C 0 — C 9 — C 1 0 — C 1 1 


A O / A \ 

-0.8 (4) 


p 0 ^7 POO PI O CO 

C37 — Czz — Cz3 — Sz 


HH Ol / 1 0\ 

77.21 (18) 


C9 — c 1 u — c 1 1 — Co 


0.1 (4) 


p • "> 0 no p^ 0 ") co 
C3 0 — Czz — Cz3 — hi 


145.15 (14) 


p 1 1 PPT P -7 p 0 

C 1 1 — Co — C7 — C8 


1 A / j- A 

-1.9(3) 


XT 1 P 1 PO p ' ") 

N 1 — CI — Cz — C3 


n~t A A /10\ 

-73.44 (18) 


C12 — C13 — C14 — C15 


0.5 (3) 


"KT1 p«f p /" PT 

N 1 — C5 — C6 — C7 


-18.2 (2) 


p 1 0 ph pin p 1 p 

C13 — C12 — C17 — C16 


0.6 (3) 


XT1 p < C p " p PI 1 

N 1 — C5 — Co — C 1 1 


1 £H AO /1 CA 

167. U2 (15) 


C 1 3 — C 1 1 — JN 1 — C 1 


—62.6 (z) 


XT 1 f C C 1 P /I 

JN 1 — Cj — S 1 — C4 


to n /1 o\ 
— /8.1 / (1Z) 


C13 — C12 — Nl — C5 


107.12 (17) 


xt 1 pn pi i p 1 /i 

Nl — Clz — C13 — C14 


1 "7A AO /1 T\ 

-179.08 (17) 


P < 1 O P " 1 A f ' 1 C f~~* 1 P" 

C13 — C14 — C15 — Clo 


0.9 (4) 


"XT 1 /~" 1 ^ p 1 *7 p 1 z' 

Nl — C12 — C17 — C16 


1 T O /I O / 1 A\ 

178.48 (19) 


P 1 ,1 pi f Z" 1 1 /"" 1 "7 

C14 — C15 — Clo — C17 


1 C / A\ 

-1.5 (4) 


XTO p^A f ' ~) 1 p < -"> O 

N z — CzU — Cz 1 — Czz 


*70 n / 1 OA 

-72.77 (18) 


C15 — Clo — CI / — Clz 


A O SA\ 

U.5 (4) 


xto po /i r^oc p ^0 /, 
Nz — Cz4 — Czj — Czo 


— lo.s (z) 


C17 — C12 — C13 — C14 


-1.2 (3) 


XTO PO /I POf pta 

N2 — C24 — C25 — C3U 


1 tic C£ / 1 c\ 

166.66 (15) 


C17 — C12 — Nl — CI 


11A C 1 /I 0\ 

119.57 (18) 


XTO P^ O A CO p " t 

N2 — C24 — S2 — C23 


-77.24 (12) 


ph pii xt 1 i~ ' c 

C17 — C12 — Nl — C5 


-70.7 (2) 


XTO P'll pn p • -> -> 

N2 — C3 1 — C32 — C33 


1 0"A 1 /OA 

-179.3 (2) 


C 1 0 — C3 — C4 — b 1 


1/10 

145.55 (15) 


XTO pn /~"5/C PTf 

Nz — C3 1 — C36 — C35 


1 19.5 (z) 


C 1 9 — C3 — C4 — S 1 


OAT/1 /1A\ 

80.74 (19) 


s \ 1 P1 PO p < ") 

O l — C 1 — C2 — C3 


1 A P" 1 1 / 1 n\ 

106.17 (17) 


C20 — C21 — C22 — C23 


87.61 (17) 


p\i P1 x T 1 PC 

Ol — CI — Nl — C5 


1 -7/ /1 r \ 

-176.34 (15) 


p ~\ l\ pi| P "' O O P O "7 

CzU — C2 1 — CZZ — CJ7 


CA 1 /T\ 

-59.3 (2) 


/ \ 1 pi XT1 PH 

(Jl — CI — Nl — Clz 


T T /OA 

-7.7 (2) 


CzU — CZ1 — Czz — C38 


— lzs.05 (16) 


p»0 /""OA PO 1 p ^ 0 O 

UZ — CZU — CZ 1 — CZZ 


1 A/i C 1 /1 

lUo.51 (1 /) 


p<*i 1 poa \ri po /i 

C2 1 — C20 — N2 — C24 


3.7 (2) 


/"iO p " /\ XTO /^O /I 

02 — C20 — N2 — C24 


1"7C CO /1CA 

-175.58 (15) 


p 1 pi^A XTO /""") 1 

Czl — C2U — NZ — C31 


1 T A IO / 1 /I \ 

170.18 (14) 


p VO P1A XTO p • "> 1 

(Jz — CzU — NZ — C3 1 


A 1 /OA 

-9.1 (2) 


ph p ^0 0 /"<oo 00 

Cz 1 — Czz — Cz3 — oz 


/;r\ HA / 1 T\ 

-69.90 (17) 


b 1 — C5 — Co — C7 


1 CO AO / 1 T A 

-152.08 (13) 


P0 1 P-) O ~1 poo 

Czl — Czz — C3 / — C38 


1 AT OT / 1 7\ 
— 10/. 5/ (1 /) 


CI f^C I " p, Pil 1 

0 1 — C j — Co — C 1 1 


11 1 A / 1 A\ 

J3.10 (19) 


P91 P99 


1 07 07 (\ 1\ 


ci c*. xn pi 


67 7^ ("1 7A 


C22— C23— S2— C24 


62.03 (13) 


SI— C5— Nl— C12 


-101.19(13) 


C23— C22— C37— C38 


106.03 (17) 


S2— C24— C25— C26 


-152.98 (13) 


C23— C22— C38— C37 


-108.16(17) 


S2— C24— C25— C30 


32.50(19) 


C24— C25— C26— C27 


-175.41 (16) 


S2— C24— N2— C20 


66.84 (18) 


C24— C25— C30— C29 


174.70 (17) 


S2— C24— N2— C31 


-99.88 (14) 


Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


U-A D-A 


D—R-A 


C18— H18^-02' 


0.97 


2.60 3.364 (2) 


136 


C38— H38^ -01 


0.97 


2.53 3.384(2) 


146 



Symmetry code: (i) x,y-l, z. 
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